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Guideline Status 

This is the current release of the guideline. 

This guideline meets NGC's 2013 (revised) inclusion criteria. 


Recommendations 


Major Recommendations 

ACR Appropriateness Criteria® 

Clinical Condition : back pain —child. 

Variant 1 : Child. Back pain with none of the following clinical red flags: constant pain, night pain, 
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Initial imaging evaluation. 


Radiologic Procedure 

Rating 

Comments 

RRL* 

X-ray spine area of interest 

2 

See references 1,4-6,8,9,11,12,21 in 
the original guideline document. 

Varies 

MRI complete spine without 

IV contrast 

1 

See references 1,4,5 in the original 
guideline document. 

0 

MRI complete spine with IV 
contrast 

1 


0 

MRI complete spine without 
and with IV contrast 

1 

See references 8,27,28 in the original 
guideline document. 

0 

CT spine area of interest 
without IV contrast 

1 


Varies 

Ratina Scale: 1.2.3 Usuallv n 

ot aoDrooriate: 

1.5.6 Mav be aoDrooriate: 7.8.9 Usuallv 

*Relative 




















with IV contrast 

CT spine area of interest 
without and with IV contrast 

Racing 

Comments 


1 


Varies 

Tc-99m bone scan whole 
body with SPECT complete 
spine 

1 



X-ray myelography and post 
myelography CT complete 
spine 

1 



Ratina Scale: 1.2.3 Usuallv not aoDrooriate: 4.5.6 Mav be aoDrooriate: 7.8.9 Usuallv 

appropriate 

*Relative 

Radiation 

Level 


Note: Abbreviations used in the table are listed at the end of the "Major Recommendations" field. 

Variant 2 : Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain, 
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Initial imaging evaluation. 


Radiologic Procedure 

Rating 

Comments 

RRL* 

X-ray spine area of interest 

8 

See references 1,4-6,9 in the original 
guideline document. 

Varies 

MRI complete spine without 

IV contrast 

5 

This procedure may be appropriate but 
there was disagreement among panel 
members on the appropriateness rating 
as defined by the panel's median 
rating. This procedure is useful if 
neurologic symptoms are present. See 
references 1,4,5,8,24-26,32,34,35 in 
the original guideline document. 

0 

MRI complete spine without 
and with IV contrast 

4 

This procedure is useful if there is 
concern for inflammation, infection, or 
neoplasm. See variant 6 below. See 
references 8,15,28,33 in the original 
guideline document. 

0 

CT spine area of interest 
without IV contrast 

3 

See references 4,7,15,30,42 in the 
original guideline document. 

Varies 

CT spine area of interest 
with IV contrast 

2 


Varies 

Tc-99m bone scan whole 
body with SPECT complete 
spine 

2 

See references 4,19,20 in the original 
guideline document. 


MRI complete spine with IV 
contrast 

1 


0 

CT spine area of interest 
without and with IV contrast 

1 


Varies 

X-ray myelography and post 
myelography CT complete 
spine 

1 



Ratina Scale: 1.2.3 Usuallv not aoDroDriate: 4.5.6 Mav be aoDrooriate: 7.8.9 Usuallv 

appropriate 

*Relative 

Radiation 

Level 


Note: Abbreviations used in the table are listed at the end of the "Major Recommendations" field. 

Variant 3 : Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain, 
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Negative radiographs. 
































Radiologic Procedure 

Rating 

Comments 

RRL* 

MRI complete spine without 

IV contrast 

8 

See references 4,19,20 in the original 
guideline document. 

0 

MRI complete spine without 
and with IV contrast 

6 

This procedure is useful if there is 
concern for inflammation, infection, or 
neoplasm. See variant 6 below. See 
references 8,15,28,33 in the original 
guideline document. 

0 

CT spine area of interest 
without IV contrast 

5 

This procedure is useful to evaluate 
bony lesion. See references 8,15,28,33. 

Varies 

Tc-99m bone scan whole 
body with SPECT complete 
spine 

5 

This procedure is useful for detection 
and characterization of pars injury. See 
references 8,15,28,33 in the original 
guideline document. 


CT spine area of interest 
with IV contrast 

2 


Varies 

MRI complete spine with IV 
contrast 

1 


0 

CT spine area of interest 
without and with IV contrast 

1 


Varies 

X-ray myelography and post 
myelography CT complete 
spine 

1 



Ratina Scale: 1.2.3 Usuallv not aoDrooriate: 4.5.6 Mav be aooroDriate: 7.8.9 Usuallv 

appropriate 

*Relative 

Radiation 

Level 


Note: Abbreviations used in the table are listed at the end of the "Major Recommendations" field. 

Variant 4 : Child. Back pain with 1 or more of the following clinical red flags: constant pain, night pain, 
radicular pain, pain lasting >4 weeks, abnormal neurologic examination. Positive radiographs. 


Radiologic Procedure 

Rating 

Comments 

RRL* 

MRI complete spine without 

IV contrast 

8 

See references 8,15,28,33 in the 
original guideline document. 

0 

MRI complete spine without 
and with IV contrast 

8 

See references 8,15,28,33 in the 
original guideline document. 

0 

CT spine area of interest 
without IV contrast 

5 

This procedure is useful to evaluate 
bony lesions. See references 8,15,28,33 
in the original guideline document. 

Varies 

Tc-99m bone scan whole 
body with SPECT complete 
spine 

4 

This procedure is an alternative to MRI 
spine without IV contrast for diagnosis 
and characterization of spondylolysis 
spectrum. It does not consider the 
addition of CT. See references 

8,15,28,33 in the original guideline 
document. 


CT spine area of interest 
with IV contrast 

3 


Varies 

MRI complete spine with IV 
contrast 

1 


0 

CT spine area of interest 
without and with IV contrast 

1 


Varies 

X-ray myelography and post 
myelography CT complete 
spine 

1 



Ratina Scale: 1.2.3 Usuallv not aoDrooriate: 4.5.6 Mav be aoDrooriate: 7.8.9 Usuallv 

appropriate 

*Relative 

Radiation 



































Radioloaic Procedure 

Ratina 

Comments 



Note: Abbreviations used in the table are listed at the end of the "Major Recommendations" field. 
Variant 5 : Child. Chronic back pain associated with overuse. Mechanical back pain. 


Radiologic Procedure 

Rating 

Comments 

RRL* 

X-ray spine area of interest 

9 

See references 6,21,24,31 in the 
original guideline document. 

Varies 

MRI spine area of interest 
without IV contrast 

7 

This procedure is complementary for 
additional site involvement or negative 
radiographs. See references 6,8,21- 
24,37-40,42 in the original guideline 
document. 

0 

CT spine area of interest 
without IV contrast 

6 

This procedure is useful to evaluate 
bony lesions. See references 
6,15,23,30,31,42 in the original 
guideline document. 

Varies 

Tc-99m bone scan whole 
body with SPECT complete 
spine 

6 

This procedure is an alternative to MRI 
spine without IV contrast for diagnosis 
and characterization of spondylolysis 
spectrum. It does not consider the 
addition of CT. See references 
6,19,20,30,31,36,42-44 in the original 
guideline document. 


MRI spine area of interest 
without and with IV contrast 

3 

See references 8,15,28,33 in the 
original guideline document. 

0 

MRI spine area of interest 
with IV contrast 

1 


0 

CT spine area of interest 
with IV contrast 

1 


Varies 

CT spine area of interest 
without and with IV contrast 

1 


Varies 

X-ray myelography and post 
myelography CT complete 
spine 

1 



Ratina Scale: 1,2,3 Usually not appropriate; 

4,5,6 May be appropriate; 7,8,9 Usually 

*Relative 


appropriate 

Radiation 

Level 


Note: Abbreviations used in the table are listed at the end of the "Major Recommendations" field. 
Variant 6 : Child. Back pain associated with suspected inflammation, infection, or malignancy. 


Radiologic Procedure 

Rating 

Comments 

RRL* 

MRI complete spine without 
and with IV contrast 

9 

See references 8,13,27-29,33 in the 
original guideline document. 

0 

X-ray complete spine 

8 

See references 7,8,27,28 in the original 
guideline document. 


MRI complete spine without 

IV contrast 

5 

This procedure may be appropriate but 
there was disagreement among panel 
members on the appropriateness rating 
as defined by the panel's median 
rating. 

0 

cnRabiitmffi SoBteoliatBrlelstjallv n 
without IV contrast 

ot apprSpriate; 
appropri 

IjJacycbduBrppTt^ibfee^pfteblSrl^iaabb^t 
jtteere was disagreement among panel 
members on the appropriateness rating 

*R/ffll 0 feis/e 

Radiation 

Level 



as defTned^by the panel's median 
rating. This procedure is useful to 












































Radiologic Procedure 

_Rating_ 

evaluate bony 

RRL* 

Tc-99m bone scan whole 
body with SPECT complete 
spine 

4 

This procedure is useful if multiple 
osseous lesions are suspected. It does 
not consider the addition of CT. See 
references 7,8,20 in the original 
guideline document. 


MRI complete spine with IV 
contrast 

3 


0 

CT spine area of interest 
with IV contrast 

3 

See reference 7 in the original guideline 
document. 

Varies 

CT spine area of interest 
without and with IV contrast 

2 


Varies 

X-ray myelography and post 
myelography CT complete 
spine 

1 



Ratina Scale: 1.2.3 Usuallv not aoDrooriate: 4.5.6 Mav be aoDrooriate: 7.8.9 Usuallv 

appropriate 

*Relative 

Radiation 

Level 


Note: Abbreviations used in the table are listed at the end of the "Major Recommendations" field. 
Summary of Literature Review 

Introduction/Background 

It is now generally accepted that nontraumatic back pain in the pediatric population is common. 

Evaluation of the spine in the setting of trauma will be addressed with a forthcoming ACR 
Appropriateness Criteria guideline. Early studies have reported prevalence as low as 2%, with more recent 
evidence suggesting that up to half of the pediatric population experiences back pain. The incidence of 
back pain increases throughout childhood, most notably lower back pain. Childhood back pain may be 
predictive of adult back pain. Female sex, poor general health, high level of activity, backpack loads, and 
family history of back pain are risk factors that have been suggested. Most pediatric back pain is 
mechanical and responds to conservative treatment with imaging not required in the clinical evaluation. 
However, back pain may be caused by more serious conditions, including the broad categories of 
traumatic, infectious, inflammatory, congenital, and neoplastic processes. Evaluation of scoliosis 
associated with pain will be addressed under a separate ACR Appropriateness Criteria guideline. Back 
pain is common in the pediatric athlete, with many potential etiologies. 

The presence of isolated back pain in a child has previously been an indication for imaging; however, 
recently a more conservative approach has been suggested. As in adults, a diagnostic algorithm is 
suggested for evaluation of children with back pain in order to reduce the number of unnecessary 
examinations performed and resultant radiation exposure. Children with back pain of short duration, a 
normal physical examination, and minor or no history of trauma will likely benefit little from further 
laboratory or imaging evaluation. Imaging should be reserved for the presence of persistent back pain 
with concerning clinical and laboratory findings. Laboratory evaluation with a complete blood count and 
sedimentation rate may be of use to evaluate for a systemic etiology. Clinical and laboratory findings 
suggesting an infectious or neoplastic etiology should be imaged without delay. The presence of constant 
pain, night pain, and radicular pain, alone or in combination, lasting for 4 weeks or more, constitute 
clinical red flags that should prompt further imaging. An abnormal neurologic examination should prompt 
immediate imaging. 

Overview of Imaging Modalities 

Radiographs 

Radiographs of the symptomatic region are a useful initial imaging modality, as they are readily available 
and may lead to a diagnosis in a significant number of patients. Vertebral alignment, spinal curvature, 
and disc height can easily be ascertained using radiographs. The presence of spondylolysis, Scheuermann 




















disease, and primary bone tumors may be suggested on radiographs and direct any further imaging. 
Oblique views of the lumbar spine have been shown to double the radiation dose delivered without any 
additional helpful information beyond the standard frontal and lateral views. Radiographs are insensitive 
to paraspinal and intraspinal soft-tissue masses. 

Tc-99m Bone Scan Whole Body with Single-Photon Emission Computed Tomography Spine 

Back pain can be difficult to localize in children. The ability of Tc-99m whole-body bone scan to evaluate 
the entire axial skeleton as well as identify potential multifocal disease is an advantage of this modality. 
The addition of single-photon emission computed tomography (SPECT) increases the sensitivity and 
specificity of the examination and has been shown to improve the detection of spondylolysis. SPECT bone 
scan has been shown to be superior to magnetic resonance imaging (MRI) in detecting active 
spondylolysis and several authors support SPECT bone scan over MRI in the evaluation of spondylolysis. 
The SPECT bone scan is moderately sensitive in evaluation of infection and tumor, but additional imaging 
is typically needed for diagnosis and management. Screening SPECT bone scan may have increased 
sensitivity in cases of back pain with shorter duration of symptoms. 

Magnetic Resonance Imaging 

MRI without contrast has been shown to be an effective screening tool in evaluating pediatric patients 
with certain red-flag clinical presentations. In young patients, the MRI examination may need to be 
performed under sedation. MRI is the only modality that directly visualizes the spinal cord, ligaments, 
and intervertebral discs. T2-weighted images and fat-suppression techniques are necessary for evaluating 
for marrow edema and paraspinal pathology. MRI without contrast is often able to determine a cause of 
mechanical back pain, most commonly spondylolysis, with high sensitivity. Recent studies have 
demonstrated MRI to be more sensitive than computed tomography (CT) and a potential first-line test in 
the evaluation of spondylolysis. Fluid-sensitive and fat-suppressed MRI techniques are able to identify 
stress reaction (marrow edema) in the pedicles as well as spondylolisthesis, which are the 2 findings that 
guide management of these patients. MRI is optimal for demonstrating degenerative disc pathology, 
which may be more common in the pediatric population than previously suspected. 

The main advantage of MRI is optimal intraspinal and paraspinal soft-tissue evaluation. Intraspinal 
tumors can present with back pain and MRI is the indicated imaging modality in this subset of patients. 
Osteomyelitis and epidural and paraspinal infection are well demonstrated on MRI and can guide surgical 
intervention. Fat-suppressed T2 and T1 postcontrast MRI sequences such as short tau inversion recovery, 
Dixon, and fat-suppressed turbo spin echo are necessary for evaluation of suspected infectious or 
neoplastic disease involving the vertebrae, discs, or paraspinous soft tissues. 

Computed Tomography 

CT without contrast provides excellent bone detail. The modality is suboptimal for evaluating the 
intraspinal contents and the paraspinal soft tissues in comparison with MRI. The ability of CT to 
reconstruct in multiple planes and perform 3D volume-rendered images is an advantage. CT targeted to 
the area of interest can be useful in the evaluation of suspected spondylolysis as well as primary bone 
tumors such as osteoid osteoma, osteoblastoma, and aneurysmal bone cyst. Flowever, CT does not 
demonstrate associated marrow edema. Also, intrinsic fluid-fluid levels and associated soft-tissue 
abnormalities are better demonstrated on MRI. Apophyseal ring fractures are also well evaluated on CT. 
CT with contrast can be considered when infection and abscess are suspected and MRI is contraindicated 
or not feasible. 

Myelography and Postmyelography Computed Tomography Spine 

The indication for myelography and postmyelography CT is narrow and limited because of its invasiveness 
and limited diagnostic yield. Myelography and postmyelography CT can be considered in conditions where 
intraspinal pathology is suspected and MRI is either contraindicated or will be significantly limited by 
existing hardware. 


Discussion of Imaging Modalities by Variant 



Variant 1: Child. Back Pain with None of the Following Clinical Red Flags: Constant Pain, Night Pain, 
Radicuiar Pain, Pain Lasting >4 Weeks, Abnormal Neurologic Examination. Initial Imaging Evaluation 

Radiographs 

There is little evidence that radiographic evaluation of the region of interest in acute uncomplicated back 
pain without an associated traumatic event is indicated. 

MRI Spine 

MRI is not indicated in back pain without clinical red flags present. If an inflammatory, infectious, or 
neoplastic process is suggested from initial clinical or laboratory evaluation, MRI without and with 
contrast of the complete spine is the suggested imaging modality in further imaging evaluation. If 
contrast is administered, precontrast images are helpful to assess enhancement. There is little use for 
performing an MRI with contrast only. 

CT Spine 

CT is not indicated for evaluation of patients with back pain and no clinical red flags. If an inflammatory, 
infectious, or neoplastic process is suggested from initial clinical or laboratory evaluation and MRI cannot 
be obtained, a CT spine with contrast targeted to the area of interest may be indicated. CT spine without 
and with contrast is not indicated for evaluation of patients with back pain and no red flags. 

Tc-99m Bone Scan Whole Body with SPECT Spine 

SPECT bone scan is not indicated for evaluation of patients with back pain and no red flags. 

Myelography and Postmveloaraphv CT Spine 

This examination is not indicated for evaluation of patients with back pain and no red flags. 

Variant 2: Child. Back Pain with 1 or More of the Following Clinical Red Flags: Constant Pain, Night Pain, 
Radicuiar Pain, Pain Lasting >4 Weeks, Abnormal Neurologic Examination. Initial Imaging Evaluation 

Radiographs 

Radiographs of the cervical, thoracic, or lumbar spine are a useful initial diagnostic imaging procedure for 
evaluation of back pain in children. Radiographs can demonstrate findings that lead to the diagnosis in up 
to 24% of children. Anterior-posterior radiographs are typically sufficient, with additional views only 
adding to the radiation dose without increase in diagnostic yield. Collimation to the area of concern may 
aid in the diagnosis. Pathologic conditions that can be diagnosed on radiographs include spondylolysis, 
scoliosis, Scheuermann disease, and bone tumors. In children with back pain and clinical red flags, 
negative radiographs are not considered adequate to exclude pathology and additional advanced imaging 
techniques are required. Positive radiographs leading to a specific diagnosis may guide therapy without 
additional imaging or direct further appropriate imaging evaluation. 

MRI Spine 

Noncontrast MRI of the spine targeted to the region of interest is sensitive for the imaging evaluation of 
soft-tissue and bony abnormalities associated with pediatric back pain, including paraspinous soft-tissue 
pathology, disc disease, marrow edema, and intraspinal masses. However, radiographs should be the 
initial imaging evaluation in most cases. MRI of the total spine may be indicated as the initial evaluation 
of patients with abnormal neurologic findings. Contrast is helpful in the evaluation of back pain in 
children when there is clinical or laboratory evidence of infection, inflammation, or tumor. If contrast is 
administered, precontrast images are helpful to assess enhancement. There is little use for performing an 
MRI with contrast only. 

CT Spine 


Bone lesions and fractures are well delineated on targeted noncontrast CT. However, radiographs should 
be obtained initially. Although CT with contrast maybe helpful when infection or tumor is suspected, MRI 



without and with contrast is the modality of choice in the evaluation of these patients. CT with contrast 
should be considered only when MRI is contraindicated or not feasible. CT both without and with contrast 
is not usually indicated. In the circumstance where there is a need to determine the presence of 
calcifications, limited noncontrast images could be obtained through the area of interest. 

Tc-99m Bone Scan Whole Body with SPECT Spine 

Tc-99m bone scan may be a useful screening tool in children with back pain and no specific neurologic 
findings on physical examination. However, radiographs should be the initial imaging examination and 
may direct further evaluation. 

Myelography and Postmveloaraphv CT Spine 

Because of the invasiveness of the procedure, myelography and postmyelography CT of the whole spine 
are considered in the setting of an abnormal neurologic examination only if MRI is contraindicated or will 
have significantly limited diagnostic yield because of spinal hardware. 

Variant 3: Child. Back Pain with 1 or More of the Following Clinical Red Flags: Constant Pain, Night Pain, 
Radicuiar Pain, Pain Lasting >4 Weeks, Abnormal Neurologic Examination. Negative Radiographs 

Children with negative radiographs and back pain associated with clinical red flags should undergo 
additional imaging evaluation. 

MRI Spine 

MRI of the total spine is sensitive for the imaging evaluation of soft-tissue and bony abnormalities 
associated with pediatric back pain, including paraspinous soft-tissue pathology, disc disease, marrow 
edema, and intraspinal masses. Nonneoplastic intraspinal etiologies of back pain such as syrinx and 
meningoceles are well demonstrated using MRI. Two large prospective studies have used MRI in an 
algorithm for evaluation of pediatric back pain in a total of 348 patients. These studies found that MRI 
had high diagnostic accuracy in identifying and delineating the etiology of pediatric back pain. MRI is 
especially useful in evaluation of children with positive neurologic findings and should be considered the 
primary imaging modality in this subset of patients. An imaging algorithm has been proposed that 
includes only MRI in the imaging evaluation of children with positive neurologic findings. Contrast is 
helpful in the evaluation of back pain in children when there is clinical or laboratory evidence of infection, 
inflammation, or tumor. If contrast is administered, precontrast images are helpful to assess 
enhancement. There is little use for performing an MRI with contrast only. MRI of the spine in the clinical 
setting of back pain should always be performed with fat-saturated imaging techniques, especially 
following the administration of contrast. 

CT Spine 

Fractures and bone lesions are well delineated on targeted noncontrast CT. CT has been found to be 
complementary to bone scan in evaluation of spondylolysis. 

CT with contrast can be used when infection or tumor is suspected; however, MRI without and with 
contrast is the modality of choice in the evaluation of these patients. CT with contrast targeted to the 
area of interest should be considered only when MRI is contraindicated or not feasible. Performing CT 
both without and with contrast is not usually indicated. In the circumstance of determining the presence 
of calcifications, limited images could be obtained through the area of interest. 

Tc-99m Bone Scan Whole Body with SPECT Spine 

Tc-99m bone scan may be a useful tool in children with back pain and no specific neurologic findings on 
physical examination However, a retrospective study evaluating bone scan as a screening tool found that 
primary malignancies of the spine were missed in 3 out of 142 patients, although only planar bone scans 
were obtained in this study. Although bone scan with SPECT can be very sensitive to bone pathology such 
as spondylolysis, potentially significant causes of back pain could be missed using only this modality. 
SPECT/CT is not addressed in this discussion because it is not widely available. 



Myelography and Postmveloaraphv CT Spine 


Because of the inyasiyeness of the procedure, myelography and postmyelography CT of the whole spine 
are considered in the setting of an abnormal neurologic examination only if MRI is contraindicated or will 
haye significantly limited diagnostic yield because of spinal hardware. 

Variant 4: Child. Back Pain with 1 or More of the Following Clinical Red Flags: Constant Pain, Night Pain, 
Radicuiar Pain, Pain Lasting >4 Weeks, Abnormal Neurologic Examination. Positive Radiographs 

MRI Spine 

MRI is sensitiye for the imaging eyaluation of soft-tissue and bony abnormalities associated with 
pediatric back pain, including paraspinous soft-tissue pathology, disc disease, marrow edema, and 
intraspinal masses that may be suggested on radiographs of the spine. Two large prospectiye studies 
haye used MRI in an algorithm for eyaluation of pediatric back pain in a total of 348 patients. These 
studies found that MRI had high diagnostic accuracy in identifying and delineating the etiology of 
pediatric back pain; howeyer, if a specific diagnosis was determined using spine radiographs, MRI was not 
performed. MRI can confirm and further characterize abnormalities demonstrated on radiographs. MRI is 
especially useful in eyaluation of children with positiye neurologic findings. 

An imaging algorithm has been proposed that includes only MRI in the imaging eyaluation of children with 
positiye neurologic findings. If contrast is administered, precontrast images are helpful to assess 
enhancement. Findings on spine radiographs such as disc-space narrowing, endplate irregularity, bone 
destruction, or widening of the spinal canal suggest an inflammatory, infectious, or neoplastic process. 
MRI of the total spine without and with contrast is helpful in the eyaluation of back pain in children with 
clinical or imaging eyidence of infection, inflammation, or tumor. There is little use for performing an MRI 
with contrast only. MRI of the spine in the clinical setting of back pain should always be performed with 
fat-saturated imaging techniques, especially following the administration of contrast. 

CT Spine 

Fractures and bone lesions may be suggested on radiographs of the spine. These entities may be better 
delineated and confirmed on targeted noncontrast CT. CT has been found to be complementary to bone 
scan in eyaluation of spondylolysis. CT with contrast should be considered only when MRI is 
contraindicated or not feasible. Performing CT both without and with contrast is not usually indicated. In 
the circumstance of determining the presence of calcifications, limited noncontrast images could be 
obtained through the area of interest. 

Tc-99m Bone Scan Whole Body with SPECT Spine 

Tc-99m bone scan may be a useful screening tool in children with back pain and no specific neurologic 
findings on physical examination. Bone scan can confirm the presence of an abnormality suggested on 
radiographs, and because of the whole-body technique it has the ability to demonstrate additional 
osseous abnormalities (multifocality) as regions of increased radiotracer uptake. 

Myelography and Postmyeloaraphy CT Spine 

Because of the inyasiyeness of the procedure, myelography and postmyelography CT of the total spine 
are considered in the setting of an abnormal neurologic examination only if MRI is contraindicated or will 
haye significantly limited diagnostic yield because of spinal hardware. 

Variant 5: Child. Chronic Back Pain Associated with Overuse. Mechanical Back Pain 

Radiographs 

The most common etiology for oyeruse-related chronic back pain in children is spondylolysis. Radiography 
of the symptomatic region of the spine is a useful screening tool for spondylolysis, with a sensitiyity of 
77.6% for anterior-posterior and lateral radiographs. The combination of negatiye radiographs and a 
negatiye clinical examination was reported to haye an 0.81 negatiye predictiye yalue. Additional yiews did 




not significantly increase sensitivity. Other reports have suggested a lower sensitivity for diagnosing 
spondylolysis using radiographs as compared to MRI. Other etiologies for chronic back pain, such as 
apophyseal ring fractures and Scheuermann disease, may be suggested with radiographs alone. 

MRI Spine 

MRI can show edema in the region of the pars interarticularis or adjacent pedicle in spondylolysis with 
negative radiographs and CT. MRI is especially useful in detection of active spondylolysis and has been 
positively associated with clinical symptomatology. Resolution of signal abnormalities suggests a 
response to therapy and potential prevention of progression to fracture. It remains uncertain whether MRI 
or bone scan with SPECT is preferred in the evaluation of suspected spondylolysis. Abnormalities on MRI 
such as apophyseal injuries, spondylolysis, and disc disease have been shown to be associated with back 
pain in the pediatric athlete. MRI can evaluate radiculopathy elicited by both spondylolytic and 
nonspondylolytic causes and may demonstrate additional etiologies, including apophyseal fractures, 
intraspinous ligamentous injury, discogenic injury, Scheuermann disease, and compartment syndromes. If 
contrast is administered, precontrast images are needed to assess enhancement. MRI of the spine in the 
clinical setting of back pain should always be performed with fat-saturated imaging techniques. There is 
little use for performing an MRI with contrast only. Contrast is not indicated in the evaluation of chronic 
back pain due to suspected mechanical causes. 

CT Spine 

CT is mostly considered an adjunct to other imaging modalities and has a high sensitivity in evaluation of 
spondylolysis. CT is superior to radiographs in evaluation of spondylolysis, and with radiation dose- 
reduction techniques, a similar dose can be achieved. CT has been shown to be complementary in the 
evaluation of pars interarticularis injuries and has the potential to direct further management. Early 
stress reaction may be missed using CT alone without a bone scan or MRI. Ring apophyseal injuries are 
also well demonstrated on CT. CT spine with contrast is not indicated in mechanical back pain. 

Tc-99m Bone Scan Whole Body with SPECT Spine 

There have been studies that have shown that bone scan with SPECT is a sensitive imaging technique for 
the evaluation of suspected spondylolysis at all ages. Bone scan has been shown to be more sensitive in 
comparison to MRI for evaluation of active spondylolysis. However, MRI may be able to detect disc 
pathology and other processes that can mimic or be associated with spondylolysis. In chronic 
spondylolysis with wide separation and smooth margins, the bone scan may be negative. On the other 
hand, bone scan can demonstrate increased uptake due to a stress reaction while CT reveals no 
abnormality. 

Because of the whole-body technique, bone scan can demonstrate additional osseous abnormalities as 
regions of increased radiotracer uptake. 

Myelography and Postmveloaraphv CT Soine 

This examination is not indicated in the evaluation of chronic back pain due to suspected mechanical 
causes and normal neurologic examination. 

Variant 6: Child. Back Pain Associated with Suspected Inflammation, Infection, or Maiignancy 
Radiographs 

Radiography of the area of clinical interest can be suggestive of inflammatory, infectious, or malignant 
conditions affecting the spine; however, the modality is insensitive and can easily miss subtle findings. 
Discogenic infections occur in the pediatric population and manifest as mild disc-space narrowing on 
radiographs. Lytic or sclerotic primary and metastatic tumors may be identified along with evidence of 
bony destruction, periosteal reaction, ora soft-tissue mass. Subtle pedicular erosion with widening of the 
interpedicular distance or enlargement of the neural foramina may be secondary findings due to an 
intraspinal tumor. 



MRI Spine 


If inflammation, infection, or malignancy is suspected, MRI without and with contrast of the total spine or 
region of interest is indicated. A noncontrast examination may be indicated in the presence of renal 
dysfunction. MRI is generally accepted as the primary imaging modality for the detection and evaluation 
of intra- and paraspinal masses. The ability to localize the mass in relation to adjacent neural structures 
is a significant advantage over other imaging modalities. Infectious spondyloarthropathies also are best 
imaged using MRI because of its ability to evaluate for epidural extension of disease and cord 
compromise. MRI may also be able to differentiate tuberculous from nontuberculous spondylitis. 
Additionally, inflammatory arthropathies are well evaluated with MRI. If contrast is administered, 
precontrast images are needed to assess enhancement. There is little use for performing an MRI with 
contrast only. MRI of the spine in this clinical setting should always be performed with fat-saturated 
imaging techniques. 

CT Spine 

CT spine without contrast is not usually indicated in the evaluation of suspected infection or neoplasm. If 
there is a mass originating in bone, targeted CT may help to characterize the lesion. CT with contrast 
demonstrates paraspinal abscesses with high sensitivity and guides surgical management. Associated 
bone destruction, sclerosis, and disc-space narrowing are well delineated, especially with orthogonal 
reconstructions. Performing CT both without and with contrast is not usually indicated. In the 
circumstance where there is a need to determine the presence of calcifications, limited noncontrast 
images could be obtained through the area of interest. 

Tc-99m Bone Scan Whole Body with SPECT Spine 

Bone scan will demonstrate primary osseous lesions and reactive changes but will not adequately 
evaluate paraspinal soft-tissue masses or intraspinal pathology. 

Myelography and Postmveloaraphv CT Spine 

Because of the invasiveness of the procedure, this examination is considered indicated only if a positive 
neurologic examination is present and if MRI is contraindicated. It can also be considered if adequate 
diagnostic information cannot be obtained by contrast-enhanced spine CT. 

Summary of Recommendations 

Imaging is not recommended in a child with back pain with no red flags (constant pain, night pain, 
radicular pain, pain lasting >4 weeks, abnormal neurologic examination). 

Spine radiographs are recommended in the initial evaluation of a child with back pain with red flags. 
They can provide a diagnosis and direct therapy. 

MRI spine without contrast is recommended for evaluation of a child with back pain with red flags 
and normal radiographs because of its ability to demonstrate soft-tissue detail and intraspinal 
structures. Contrast may be useful if there is concern for inflammation, infection, or neoplasm. 

MRI spine without intravenous (IV) contrast is recommended for evaluation of a child with back pain 
and positive radiographs for further characterization or to demonstrate additional abnormalities. 
Contrast is useful if there is concern for inflammation, infection, or neoplasm. 

Spine radiographs are recommended for evaluation of a child with chronic back pain associated with 
overuse (mechanical back pain). MRI spine without IV contrast is recommended to evaluate for 
additional site involvement or if radiographs do not demonstrate an abnormality. 

Spine radiographs and MRI spine without and with IV contrast are recommended for evaluation of a 
child with back pain associated with inflammation, infection, or malignancy. 

Abbreviations 

CT, computed tomography 
IV, intravenous 

MRI, magnetic resonance imaging 



SPECT, single-photon emission computed tomography 
Tc-99m, technetium-99 metastable 

Relative Radiation Level Designations 

symbol 3 


Relative Radiation 
Level* 

Adult Effective Dose Estimate 
Range 

Pediatric Effective Dose Estimate 
Range 

0 

0 mSv 

0 mSv 

T 

<0.1 mSv 

<0.03 mSv 


0.1-1 mSv 

0.03-0.3 mSv 


1-10 mSv 

0.3-3 mSv 


10-30 mSv 

3-10 mSv 

¥ ^ ¥ 

30-100 mSv 

10-30 mSv 

*RRL assignments for some of the examinations cannot be made, because the actual patient doses in 
these procedures vary as a function of a number of factors (e.g., region of the body exposed to ionizing 
radiation, the imaging guidance that is used). The RRLs for these examinations are designated as 
"Varies." 


Clinical Algorithm(s) 

Algorithms were not developed from criteria guidelines. 


Scope 

Disease/Condition(s) 

Back pain 


Guideline Category 

Diagnosis 

Evaluation 


Clinical Specialty 

Family Practice 
Internal Medicine 
Neurology 
Nuclear Medicine 
Orthopedic Surgery 
Pediatrics 
Radiology 


Sports Medicine 












Intended Users 

Advanced Practice Nurses 
Health Plans 
Hospitals 

Managed Care Organizations 
Physician Assistants 
Physicians 
Students 

Utilization Management 

Guideline Objective(s) 

To evaluate the appropriateness of imaging procedures for children with back pain 

Target Population 

Children with back pain 


Interventions and Practices Considered 

1. x-ray 

• Spine area of interest 

• Complete spine 

2. Magnetic resonance imaging (MRI) 

• Complete spine without intravenous (IV) contrast 

• Complete spine with IV contrast 

• Complete spine without and with IV contrast 

• Spine area of interest without IV contrast 

• Spine area of interest without and with IV contrast 

• Spine area of interest with IV contrast 

3. Computed tomography, spine area of interest 

• Without IV contrast 

• With IV contrast 

• Without and with IV contrast 

4. Technetium 99 metastable (Tc-99m) bone scan, whole body, with single-photon emission computed 
tomography (SPECT), complete spine 

5. X-ray myelography and post myelography CT, complete spine 

Major Outcomes Considered 

• utility of imaging modalities in evaluating children with back pain 

• Sensitivity, specificity, and diagnostic accuracy of imaging modalities in evaluating children with back 
pain 


Methodology 


Methods Used to Collect/Select the Evidence 


Hand-searches of Published Literature (Primary Sources) 
Hand-searches of Published Literature (Secondary Sources) 
Searches of Electronic Databases 


Description of Methods Used to Collect/Select the Evidence 

Literature Search Summary 

A literature search was conducted in March 2015 and updated in January 2016 to identify evidence for the 
ACR Appropriateness Criteria® Back Pain-Chiid topic. Using the search strategies described in the 
literature search companion (see the "Availability of Companion Documents" field), 225 articles were 
found. Thirty-nine articles were used in the topic. One hundred and eighty-six articles were not used due 
to either poor study design, the articles were not relevant or generalizable to the topic, or the results 
were unclear, misinterpreted, or biased. 

The author added 5 citations from bibliographies, Web sites, or books that were not found in the 
literature search. 

See also the American College of Radiology (ACR) Appropriateness Criteria® literature search process 
document (see the "Availability of Companion Documents" field) for further information. 


Number of Source Documents 

The literature search conducted in March 2015 and updated in January 2016 identified 39 articles that 
were used in the topic. The author added 5 citations from bibliographies, Web sites, or books that were 
not found in the literature search. 


Methods Used to Assess the Quality and Strength of the Evidence 

Weighting According to a Rating Scheme (Scheme Given) 


Rating Scheme for the Strength of the Evidence 

Definitions of Study Quality Categories 

Category 1 - The study is well-designed and accounts for common biases. 

Category 2 - The study is moderately well-designed and accounts for most common biases. 

Category 3 - The study has important study design limitations. 

Category 4 - The study or source is not useful as primary evidence. The article may not be a clinical 
study, the study design is invalid, or conclusions are based on expert consensus. 

The study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book 
chapter or case report or case series description); 

Or 

The study may synthesize and draw conclusions about several studies such as a literature review 
article or book chapter but is not primary evidence; 

Or 



The study is an expert opinion or consensus document. 


Category M - Meta-analysis studies are not rated for study quality using the study element method 
because the method is designed to evaluate individual studies only. An "M" for the study quality will 
indicate that the study quality has not been evaluated for the meta-analysis study. 


Methods Used to Analyze the Evidence 

Systematic Review with Evidence Tables 


Description of the Methods Used to Analyze the Evidence 

The topic author assesses the literature then drafts or revises the narrative summarizing the evidence 
found in the literature. American College of Radiology (ACR) staff drafts an evidence table based on the 
analysis of the selected literature. These tables rate the study quality for each article included in the 
narrative. 

The expert panel reviews the narrative, evidence table and the supporting literature for each of the topic- 
variant combinations and assigns an appropriateness rating for each procedure listed in the variant 
table(s). Each individual panel member assigns a rating based on his/her interpretation of the available 
evidence. 

More information about the evidence table development process can be found in the ACR Appropriateness 
Criteria® Evidence Table Development document (see the "Availability of Companion Documents" field). 


Methods Used to Formulate the Recommendations 

Expert Consensus (Delphi) 


Description of Methods Used to Formulate the Recommendations 

Rating Appropriateness 

The American College of Radiology (ACR) Appropriateness Criteria (AC) methodology is based on the 
RAND Appropriateness Method. The appropriateness ratings for each of the procedures or treatments 
included in the AC topics are determined using a modified Delphi method. A series of surveys are 
conducted to elicit each panelist's expert interpretation of the evidence, based on the available data, 
regarding the appropriateness of an imaging or therapeutic procedure for a specific clinical scenario. The 
expert panel members review the evidence presented and assess the risks or harms of doing the 
procedure balanced with the benefits of performing the procedure. The direct or indirect costs of a 
procedure are not considered as a risk or harm when determining appropriateness. When the evidence for 
a specific topic and variant is uncertain or incomplete, expert opinion may supplement the available 
evidence or may be the sole source for assessing the appropriateness. 

The appropriateness is represented on an ordinal scale that uses integers from 1 to 9 grouped into three 
categories: 1, 2, or 3 are in the category "usually not appropriate" where the harms of doing the 
procedure outweigh the benefits; and 7, 8, or 9 are in the category "usually appropriate" where the 
benefits of doing a procedure outweigh the harms or risks. The middle category, designated "may be 
appropriate," is represented by 4, 5, or 6 on the scale. The middle category is when the risks and benefits 
are equivocal or unclear, the dispersion of the individual ratings from the group median rating is too large 
(i.e., disagreement), the evidence is contradictory or unclear, or there are special circumstances or 
subpopulations which could influence the risks or benefits that are embedded in the variant. 



The ratings assigned by each panel member are presented in a table displaying the frequency distribution 
of the ratings without identifying which members provided any particular rating. To determine the panel's 
recommendation, the rating category that contains the median group rating without disagreement is 
selected. This may be determined after either the first or second rating round. If there is disagreement 
after the second rating round, the recommendation is "May be appropriate." 

This modified Delphi method enables each panelist to articulate his or her individual interpretations of 
the evidence or expert opinion without excessive influence from fellow panelists in a simple, 
standardized, and economical process. For additional information on the ratings process see the Rating 
Round Information I I document. 

Additional methodology documents, including a more detailed explanation of the complete topic 
development process and all ACR AC topics can be found on the ACR Web site I I 

(see also the "Availability of Companion Documents" field). 


Rating Scheme for the Strength of the Recommendations 

Not applicable 


Cost Analysis 

A formal cost analysis was not performed and published cost analyses were not reviewed. 


Method of Guideline Validation 

Internal Peer Review 


Description of Method of Guideline Validation 

Criteria developed by the Expert Panels are reviewed by the American College of Radiology (ACR) 
Committee on Appropriateness Criteria. 

Evidence Supporting the Recommendations 

Type of Evidence Supporting the Recommendations 

The recommendations are based on analysis of the current medical evidence literature and the application 
of the RAND/UCLA appropriateness method and expert panel consensus. 

Summary of Evidence 

Of the 44 references cited in the ACR Appropriateness Criteria® Back Pain-Child document, 3 are 
categorized as therapeutic references, including 2 quality studies that may have design limitations. 
Additionally, 41 references are categorized as diagnostic references, including 1 well-designed study, 3 
good-quality studies, and 13 quality studies that may have design limitations. There are 25 references 
that may not be useful as primary evidence. 

Although there are references that report on studies with design limitations, 4 well-designed or good- 
quality studies provide good evidence. 


Benefits/Harms of Implementing the Guideline 







Recommendations 


Potential Benefits 

A diagnostic algorithm is suggested for evaluation of children with back pain in order to reduce the 
number of unnecessary examinations performed and resultant radiation exposure. 


Potential Harms 

Relative Radiation Level Information 

Potential adverse health effects associated with radiation exposure are an important factor to consider 
when selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures 
associated with different diagnostic procedures, a relative radiation level (RRL) indication has been 
included for each imaging examination. The RRLs are based on effective dose, which is a radiation dose 
quantity that is used to estimate population total radiation risk associated with an imaging procedure. 
Patients in the pediatric age group are at inherently higher risk from exposure, both because of organ 
sensitivity and longer life expectancy (relevant to the long latency that appears to accompany radiation 
exposure). For these reasons, the RRL dose estimate ranges for pediatric examinations are lower as 
compared to those specified for adults. Additional information regarding radiation dose assessment for 
imaging examinations can be found in the American College of Radiology (ACR) Appropriateness Criteria® 
Radiation Dose Assessment Introduction document (see the "Availability of Companion Documents" field). 

Contraindications 

Contraindications 

Magnetic resonance imaging (MRI) is contraindicated or will have significantly limited diagnostic yield 
because of spinal hardware. 

Qualifying Statements 

Qualifying Statements 

• The American College of Radiology (ACR) Committee on Appropriateness Criteria and its expert 
panels have developed criteria for determining appropriate imaging examinations for diagnosis and 
treatment of specified medical condition(s). These criteria are intended to guide radiologists, 
radiation oncologists, and referring physicians in making decisions regarding radiologic imaging and 
treatment. Generally, the complexity and severity of a patient's clinical condition should dictate the 
selection of appropriate imaging procedures or treatments. Only those examinations generally used 
for evaluation of the patient's condition are ranked. Other imaging studies necessary to evaluate 
other co-existent diseases or other medical consequences of this condition are not considered in this 
document. The availability of equipment or personnel may influence the selection of appropriate 
imaging procedures or treatments. Imaging techniques classified as investigational by the U.S. Food 
and Drug Administration (FDA) have not been considered in developing these criteria; however, study 
of new equipment and applications should be encouraged. The ultimate decision regarding the 
appropriateness of any specific radiologic examination or treatment must be made by the referring 
physician and radiologist in light of all the circumstances presented in an individual examination. 

• ACR seeks and encourages collaboration with other organizations on the development of the ACR 



Appropriateness Criteria through society representation on expert paneis. Participation by 
representatives from coilaborating societies on the expert panel does not necessarily imply individual 
or society endorsement of the finai document. 


Implementation of the Guideline 

Description of Implementation Strategy 

An impiementation strategy was not provided. 
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